Argon isotopic data from mica from the southern Capricorn region of Western Australia record complex intra-and inter-grain systematics that reflect modification due to a range of processes. However, 40 Ar/ 39 Ar age distributions, though complex, generally show early Neoproterozoic ages in the west, increasing to Mesoproterozoic ages in the east.
The cratonic cores of continental interiors are commonly typified by ancient high-grade metamorphic rocks that have seen little tectonic activity since the Archaean. In contrast, the margins of these cratons often record a complex geological evolution involving cycles of rifting, accretion and collision due to the global reorganisation of continental fragments during the repeated dispersal and amalgamation of supercontinents. Geological analysis of craton margins therefore provides a valuable means of constraining ancient supercontinent cycles. However, processes such as continental rifting, subduction erosion and crustal reworking that may take place at cratonic margins can mask or destroy the evidence of earlier tectonic activity; thereby limiting the ability of such areas to successfully assist in the reconstruction of tectonic histories and palaeogeography. An alternative approach is to attempt to identify and characterise the far-field effects of craton margin tectonism within the craton, and use these data to constrain the temporal evolution of processes taking place at the margin. This approach is highlighted by presenting mica 40 Ar/ 39 Ar data from the Palaeoproterozoic Capricorn Orogen of West Australia to provide temporal constraints on tectonic activity along the western margin of the West Australian Craton during the formation of Rodinia.
Geological background
The West Australian Craton comprises the Archaean Pilbara and Yilgarn cratonic blocks and a series of tectonically complex basement rocks and basins of the Palaeoproterozoic Capricorn Orogen (Myers 1993) (Fig. 1) . To the south, the West Australian Craton passes into the Albany-Fraser Belt, a complex series of high-grade metamorphic rocks that were strongly deformed during the Mesoproterozoic collision of the West Australian Craton with the South Australian -East Antarctic continent (Clark et al. 2000) . The eastern margin of the West Australian Craton is overlain and completely hidden by sediments of the Proterozoic Officer Basin, the Phanerozoic Canning Basin and the Tertiary Eucla Basin (Trendall and Cockbain 1990) . The geological evolution of the western margin of the West Australian Craton is also enigmatic because basin formation associated with the rifting and dispersal of Australia and Greater India during the Cretaceous break-up of Gondwana (Song and Cawood 2000) masks the earlier history. Despite this, the presence of Mesoproterozoic and Neoproterozoic rocks of the Pinjarra Orogen ( Fig. 1) attests to an eventful geological evolution of the western margin of the craton (Myers 1990; Fitzsimons 2003) following its amalgamation in the Palaeoproterozoic era.
The Capricorn Orogen lies between the Archaean Pilbara and Yilgarn cratons and contains a series of terranes that comprise early to late Archaean granite and granitic gneiss, Palaeoproterozoic metasedimentary and mafic meta-igneous rocks, granite and granitic gneiss (Fig. 1) . These units are locally overlain by various sedimentary units deposited in a range of settings between from the Palaeoproterozoic era to the Permian period (see Cawood and Tyler 2004 and references therein).
The Capricorn Orogen comprises rocks deformed and metamorphosed during the 2000 -1950 Ma Glenburgh Orogeny and the 1830 -1780 Ma Capricorn Orogeny (Occhipinti et al. 1998; Sheppard et al. 2004) . Mineral assemblages throughout the range of basement rocks in the Capricorn Orogen indicate a regional greenschist facies metamorphic and deformation overprint associated with tectonic activity associated with the latest stages of Capricorn orogenesis Reddy and Occhipinti 2004; . Magmatism, metamorphism and deformation during the 1680 -1620 Ma
Mangaroon Orogeny is also heterogeneously distributed through the region, becoming more significant to the north (Sheppard et al. 2005 ).
In the central and eastern parts of the Capricorn Orogen a regionally extensive series of sediments and volcanics (the Bangemall Supergroup) unconformably overlie basement rocks.
Dolerite sills that intruded the base of this stratigraphic sequence yield dates of 1465 ± 3 Ma (Wingate et al. 2002 ) and 1070 ± 6 Ma (Wingate et al. 2004 , although recent studies have illustrated potentially younger metamorphic overprints within the north of the Capricorn region (Sheppard et al. 2005) .
Sample preparation and analytical procedure have been described in detail elsewhere (Occhipinti 2004; ) so only a brief summary is presented here. 40 Ar/ 39 Ar analyses were conducted on muscovite and biotite using two different analytical approaches:
Infrared laser total grain fusion and infrared laser step-heating. In both cases, samples were crushed and inclusion-free mica grains were selected after examination with a binocular microscope. Depending on grain size, single or multiple grain aliquots were used to ensure sufficient Ar for measurement. All samples were cleaned in methanol, then de-ionised water in an ultrasonic bath. Once dry, the samples were packed in aluminium foil and loaded into an aluminium package with other samples. The package was then Cd-shielded (0.4mm) and irradiated in the H5 position of the McMaster University Reactor, Hamilton, Canada for 90
hours. Biotite age standard Tinto B, with a K-Ar age of 409 Ma (Rex and Guise 1995) was placed at 5 mm intervals throughout the aluminium package to monitor the neutron flux gradient. Tinto B is a standard that has seen widespread use in the literature (Kelley et al. 1994; Sherlock and Kelley 2002; Downes et al. 2006 Following irradiation, Ar was extracted using a CW-Nd-YAG laser, fired through a Merchantek computer-controlled X-Y-Z sample chamber stage and microscope system. A defocused 200m beam (9.7-11 Amps for 120 seconds) was used for infrared laser analyses.
Data were corrected for mass spectrometer discrimination and nuclear interference reactions.
Errors quoted on the 40 Ar/ 39 Ar ages are 1, and ages were calculated using usual decay constants (Steiger and Jager 1977) . J values are noted on the supplementary data tables.
Background Ar levels were monitored prior to and after each analysis and the mean of the two blanks was used to correct each sample analysis. Ar data were corrected for mass spectrometer discrimination, 37 Ar decay, and 38 Ar decay.
Results
Total-fusion data and step-heating age spectra are presented as accompanying supplementary data and are shown in Figs Ar data are also summarised in Table 1 (Fig. 5 ).
Step-heating experiments on both biotite and muscovite yield complex age spectra (Fig.6 ) that often correlate with compositional (Ca and Cl) variations (Occhipinti 2004) . Generally the spectra do not record statistically valid plateaux. However, the distribution of Mesoproterozoic and Neoproterozoic ages recorded by total fusion analyses are mimicked in the step-heating data, and, despite the complexity, attest to Neoproterozoic isotopic resetting.
It is noticeable that biotite from the Narryer Terrane yields Mesoproterozoic ages that are considerably different to those measured in both the Gascoyne Complex and Errabiddy Shear Zone (Fig 6) . However a single muscovite spectrum from the Narryer Terrane also yields Neoproterozoic ages and is similar to ages further north.
Discussion
Despite complexities in grain size -age relationships (Fig.4) and Ar age -composition spectra (Occhipinti 2004) The regional causes of Edmundian orogenesis has remained unclear. However, the 960 -820
Ma age range for regional mica resetting is consistent with an Edmundian thermal perturbation associated with early Neoproterozoic tectonism.
The Neoproterozoic Officer Basin forms part of the Centralian Superbasin (Walter et al. 1995) . Palaeocurrent data from the base of the northwestern part of the Officer Basin, the Sunbeam Group, indicates that during the early Neoproterozoic era, sediments were derived from the west (Fig. 7) . Sediment characteristics are consistent with sourcing from the eroding Bangemall Supergroup and a rapid increase in sediment supply (Williams 1992 ) and deposition in non-marine to shallow-marine conditions (Grey et al. 2005) . Detrital zircon populations from the Tarcunyah Group of the Officer Basin, immediately north of the Sunbeam Group, also record U-Pb ages consistent with derivation from the Gascoyne Complex (Bagas 2003) . Asymmetric sediment dispersion within the Sunbeam Group, coarsening upward successions, and the lack of any active volcanism associated with its development, together support the possibility that the sediments were deposited in an intracontinental foreland basin-like setting (Jordan 1995; Miall 1995) with an evolving orogen situated to the west (Williams 1992) . Although, alternative interpretations of deposition environment are possible from sedimentological observations (Bagas 2003; Grey et al. 2005) , the available data from the age-equivalent parts of the Officer Basin are consistent with Neoproterozoic tectonism localised in the western Capricorn Orogen.
To the west of the amalgamated West Australian Craton, the Pinjarra Orogen (Fig. 1) comprises high grade metamorphic rocks of the Northampton and Mullingarra Complexes in which granulite and amphibolite facies metamorphism has been dated at 1079 Ma and 1058
Ma respectively (Bruguier et al. 1999; Fitzsimons 2003) . Craton during the early Neoproterozoic. In this scenario the Pinjarra and Edmundian orogenies are linked in that they represent the local and far-field effects of this tectonism respectively. On a larger scale, this tectonism is likely to represent convergence of continental material with the West Australian Craton during the early Neoproterozoic assembly of the supercontinent Rodinia (Fig. 8) . Depending on which Rodinian reconstruction is preferred, either Kalahari or Greater India are potential candidates for collision with the West Australian
Craton during the early Neoproterozoic (Pisarevsky et al. 2003; Li et al. 2007 ). Irrespective of which of these may or may not be correct, the isotopic resetting associated with Pinjarra/Edmundian tectonism within the Capricorn Orogen suggests that deformation and metamorphism of the region took place considerably earlier than the 750 Ma minimum age of orogenesis deduced from the earlier studies (Wingate and Giddings 2000; Fitzsimons 2003; Martin and Thorne 2004; Wingate et al. 2004) . Consequently, future testing of Rodinian reconstructions requires that early Neoproterozoic tectonism be used for temporal correlation with potential collisional candidates. Increasing uplift leads to increased erosion of the evolving orogen and led to deposition of sedimentary detritus into the Neoproterozoic Officer Basin. 
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